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DETAILED ACTION 

Election/Restrictions 

1 . Applicant's election without traverse in the reply filed on Apr.1 1 , 2005 is 
acknowledged, and the claims 18-43 have been cancelled. 

Claim Rejections - 35 USC §112 

2. The following is a quotation of the second paragraph of 35 U.S.C. 112: 

The specification shall conclude with one or more claims particularly pointing out and distinctly 
claiming the subject matter which the applicant regards as his invention. 

3. Claim 8 is rejected under 35 U.S.C. 112, second paragraph, as being indefinite 
for failing to particularly point out and distinctly claim the subject matter which applicant 
regards as the invention. 

Claim 8 . recitation ". . . the two elliptical polarizers are selected from the group 
comprising wideband and otherwise than wideband." In which the wideband means a 
wide wavelength band, and otherwise than wide bane means otherwise than wide 
wavelength band and could be narrow wavelength band. Such that, how a wide 
wavelength band and a narrow wavelength band can be a polarizer. The specification 
described (paragraph 0017) that a simple way of making a circular polarizer is to 
laminate a linear polarizer with a quarter wave retardation film, and the quarter wave 
retardation film is preferably of wideband, and the elliptical polarizers is circular 
polarization. Such that, the polarizers are a linear polarizers laminated with quarter 
wave retardation film to form circular polarizers. For examination purpose, it is 
interpreted that the two elliptical polarizers are two circular polarizers. 
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Claim Rejections - 35 USC § 103 

4. The following is a quotation of 35 U.S.C. 1 03(a) which forms the basis for all 

obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

5. Claim 1 is rejected under 35 U.S.C. 103(a) as being unpatentable over US 
5,796,454 (Ma) in view of US 5,748,277 (Hung et al) and US 6,388,883 B1 (Iwamatsu et 
al) 

Claim 1 . Ma discloses (col.5, line 26 - col.6, line 68; Fig.2) that a reflective liquid 
crystal display comprising: 

a liquid crystal display of controllable planar structure and focal conic 
structure; 

two transparent substrates (220, 230) having conductive electrode (241 , 242); 
two elliptical (circular) polarizers (250,260); 
liquid crystal material (210) being between the two transparent 
substrates(220, 230); 

the liquid crystal material (210) and the transparent substrates (220, 230) 
being between the polarizers (250, 260); 
an optical reflector (270). 
Ma does not explicitly discloses that the liquid crystal material is chiral nematic 
liquid crystal material. 
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However, Ma discloses (col .5, line 26 - col .6, line 68; Fig.2) that the liquid crystal 
material is cholesteric liquid crystal material. Further, Hung discloses (col.1, lines 6-10) 
that a chiral nematic, also called cholesteric reflective bistable liquid crystal material. 
Therefore, cholesteric reflective bistable liquid crystal material also called chiral nematic 
reflective bistable liquid crystal material. Furthermore, Iwamatsu also indicates (col.1, 
line 19 - col .2, line 16) that using chiral nematic liquid crystal which is produced by 
adding a chiral agent to nematic liquid crystal to cause the liquid crystal to exhibit a 
cholesteric phase in a room temperature so as to provide a liquid crystal composition 
and a liquid crystal light modulating device which are good in properties, such as 
improved reflectance and high contrast. 

Therefore, it would have been obvious to those skilled in the art at the time the 
invention was made to use chiral nematic liquid crystal material as claimed in claim 1 for 
achieving good properties such as improved reflectance and high contrast. 
6. Claims 2-17 are rejected under 35 U.S.C. 103(a) as being unpatentable over Ma, 
Hung and Iwamatsu as applied to claim 1 above, and further in view of US 6,757,039 
B2 (Ma' 039). 

Claims 2-7 . lacking limitations are such that one elliptical polarizer is of opposite 
polarity of the liquid crystal material; optical "ON" bright state when the liquid crystal 
material is in the focal conic state of full spectrum white; optical "OFF" dark state when 
the liquid crystal material is in the planar state; and the liquid crystal has the reflection 
spectrum of a particular peak wavelength and elliptical polarization; and the two elliptical 
polarizers are of opposite polarities. 
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However, Ma' 390 discloses (col.6, line 28 - col. 9, line 23; Figs. 1-3) that the front 
polarizer (150) has either the same handedness or opposite handedness of liquid 
crystal material (110), and due to the opposite handedness with the LC material, the 
light will pass through the liquid crystal cell structure without attenuation, so as to obtain 
bright white. Ma'390 also indicates (col. 8, lines 17-25) that the display mode can be a 
reverse version that provides a pure white optical "ON" state in the focal conic area 
(optical "ON" bright state when the liquid crystal material is in the focal conic state), and 
a black optical "OFF" state in the planar texture area (optical "OFF" dark state when the 
liquid crystal material is in the planar state), and due to the opposite polarity of the front 
and back elliptical polarizers, the liquid crystal material would have the reflection 
spectrum of a particular peak wavelength and elliptical polarization, so that the 
brightness of the optical "ON" state is extraordinary high as the light recycling effect of 
the elliptical polarizers so as to improve the contrast ratio. 

Therefore, it would have been obvious to those skilled in the art at the time the 
invention was made to arrange the elliptical polarizers as claimed in claims 5-7 for 
achieving the high brightness display in the optical "ON" state so as to improve the 
contrast ratio. 

Claim 8 . Ma discloses (col .5, line 26 - col.6, line 68; Fig.2) that a reflective liquid 
crystal display comprising two circular polarizers (250,260) (elliptical polarizers). 

Claim 9 . Ma discloses (col .5, line 26 - col.6, line 68; Fig.2) that a reflective liquid 
crystal display comprising a reflector (270) that is laminated on the rear polarizer (260). 
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Claim 10 . Ma discloses (col.5, line 26 - col.6, line 68; Fig.2) that the light entering 
into the liquid crystal material (210) from above or below is circular polarized (elliptical 
polarized). 

Claim 11 . lacking limitation is such that the arrangement of the rear elliptical 
polarizer is such that the light incident on the reflector is linearly polarized. 

However, Ma'309 discloses (col. 4, lines 49-65) that the prior art of record (such 
as US 6,344,887) shows that the two circular polarizers are arranged in such a way that 
one linear polarizer with a retardation film to generate the circular polarization, so that 
for the rear polarization, the light incident on the reflector is linear polarized. Therefore, 
in order to generate a circular polarization, the light incident on the reflector should be 
linearly polarized and then through retardation film to generate the circular polarization, 
and that is known in the art and obvious. 

Therefore, it would have been obvious to those skilled in the art at the time the 
invention was made to arrange the rear elliptical polarizer in which the light incident on 
the reflector is linearly polarized in order to obtain the circular polarization. 

Claims 12-13 . lacking limitation is such that the front elliptical polarizer being of 
opposite polarity to the chiral nematic material (liquid crystal material), and the rear 
elliptical polarizer is of the same polarity as the chiral nematic material (liquid crystal 
material). 

However, Ma'309 discloses (col. 6, line 28 - col. 9, line 23; Figs.1-3) that the front 
polarizer (150) has either the same handedness or opposite handedness of liquid 
crystal material (110), and due to the opposite handedness with the LC material (front 
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polarizer being of opposite polarity to the liquid crystal material), the light will pass 
through the liquid crystal cell structure without attenuation, so as to obtain bright white. 
Ma'390 also indicates (col. 8, lines 17-25) that the display mode can be a reverse 
version that due to the opposite polarity of the front and back elliptical polarizers (the 
front polarizer with opposite polarity to the liquid crystal, the back polarizer would be the 
same polarity to the liquid crystal material), the brightness of the optical "ON" state is 
extraordinary high as the light recycling effect of the elliptical polarizers so as to improve 
the contrast ratio. 

Therefore, it would have been obvious to those skilled in the art at the time the 
invention was made to arrange the front and rear elliptical polarizers as claimed in 
claims 12-13 for achieving the high brightness display. 

Claim 14 . lacking limitation is such that the reflector is diffusive. 

However, Ma'309 discloses (col .5, lines 34-35) that a diffusing layer is necessary 
to enlarge the viewing angle. 

Therefore, it would have been obvious to those skilled in the art at the time the 
invention was made to use diffusive reflector in order to enlarge the viewing angle for 
the display. 

Claims 15-17 . lacking limitation is such that the "ON" state is caused by 
depolarization of light passing through the focal conic state chiral nematic material 
(liquid crystal in focal conic state); and the depolarization is independent of wavelength; 
and in the "OFF" state, the opposite polarity of elliptically polarized light enters into the 
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planar state chiral nematic material and passes through without any polarization 
change. 

However, Ma'309 discloses (col. 10, lines 3 - 26) that the light passing through 
the display (the liquid crystal material) in focal conic texture area (focal conic state) will 
become depolarized light because of a strong scattering, and then the display will be on 
an optical "ON" state in the focal conic area. Such that the "ON" state is caused by 
depolarization of light passing through the focal conic state liquid crystal, and the 
depolarization would be independent of wavelength as the strong scattering. Ma'309 
also discloses (col. 10, lines 3 - 26) that the front elliptical polarizer has the exactly 
opposite polarity, so that the display would be on an optical dark ("OFF") state (without 
any polarization change) in the planar state. Such that in the "OFF" state, the opposite 
polarity of the elliptical polarized light enters into the planar state liquid crystal material 
and passes through without any polarization change and become optical dark. Ma'309 
indicates (col.8, lines 18-25) that such pure white optical "ON" state in the focal conic 
area and black optical "OFF" state in the planar texture area would obtain high 
brightness of the optical "ON" state, so that would improve the contrast ratio. 

Therefore, it would have been obvious to those skilled in the art at the time the 
invention was made to arrange such optical "ON" state and optical "OFF" state as 
claimed in claims 15-17 for achieving the high brightness and improving the contrast 
ratio. 
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Conclusion 

7. The prior art made of record and not relied upon is considered pertinent to 
applicant's disclosure. 

8. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Mike Qi whose telephone number is (571) 272-2299. 
The examiner can normally be reached on M-T 8:00 am-5:00 pm. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Robert Kim can be reached on (571 ) 272-2293. The fax phone number for 
the organization where this application or proceeding is assigned is 703-872-9306. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-21 7-91 97 (toll-free). 

RffiffiRT H. KIM 
SUPERVISORY PATENT EXAMINER 
TECHNOLOGY CENTER 2800 

Mike Qi 
June 6, 2005 



